In this study, we investigated six types of mood state (tension-anxiety, depression-dejection, anger-hostility, vigor, fatigue, and confusion) using the Profile of Mood States (POMS) with 40 Japanese university students. We examined five main quality of life (QOL) domains (physical health, psychological health, social relationships, and environmental health) using the World Health Organization Quality of Life Scale (WHOQOL-26). We also examined the total scale score. We examined Spearman's rank correlations between POMS mood state and QOL scores and compared male and female students' scores. The results indicated statistically significant correlations between all six mood states and three broad WHOQOL-26 domains (physical health, psychological health, and social relationships). Moreover, the relationship between mood state and QOL showed a gender difference. There were correlations between mood states and the QOL domains of social relationships and environmental health for males. In contrast, mood state correlated with the QOL domains of physical health and psychological health in females. The findings suggest that genderspecific health provision is needed to care for young university students in Japan. However, our study has several limitations; therefore, larger-scale studies with older subjects are needed in the future.
Introduction
The quality of a person's living environment has a strong impact on their mental well-being and many researchers have reported that quality of life (QOL) can affect physical and psychological health. In this study, we investigated six types of mood state among university students in Japan using the Profile of Mood States (POMS). We also investigated five main domains of QOL using the World Health Organization Quality of Life Scale (WHOQOL-26). We examined the correlations between mood states and QOL and compared the findings for male and female students. In our previous study, we reported features of developmental level of defense mechanisms and adjustment status of university students in Japan. At that time, we revealed a sex difference in stress management and a unisex positive correlation between physical symptoms and mental symptoms [1] . If we could find such features in this study, it would be helpful for university students to live a mentally and physically healthy campus life.
Methods

Subjects
Participants were 40 physically and mentally healthy freshmen and sophomore students (18.9 ± 0.5; 20 males and 20 females). Written informed consent was obtained from all participants and the study was approved by the institutional review board of Niigata University.
Instruments
World Health Organization Quality of Life Scale (Japanese Version)
The World Health Organization (WHO) defines QOL in terms of individuals' perception of their position in life in the context of the culture and value systems in which they live, and in relation to their goals, expectations, standards, and concerns. The WHO has developed two instruments to measure QOL (the WHOQOL-100 and the WHOQOL-BREF), which can be used in a variety of cultural settings. The WHOQOL-BREF (or the WHOQOL-26) is an abbreviated 26-item version of the WHOQOL-100 and was developed using data from the field trial version of the WHOQOL-100 [2] . In this study, we used the WHOQOL-26 (Japanese version), which has five broad QOL domains: physical health, psychological health, social relationships, and environmental health. A total scale score is also calculated and then analyzed [3] .
Profile of Mood States (Japanese Version)
To investigate mood states, participants also completed the Profile of Mood States (POMS) [4] , a self-rated scale measuring six mood states (tension-anxiety, depression-dejection, anger-hostility, vigor, fatigue, and confusion) and total mood disturbance, which is a summary score for the emotional state subscales. The POMS is a widely used, reliable measure of emotional distress [5] [6] . Research shows that the POMS is reliable for Japanese participants [7] [8]; therefore, in this study, we used the Japanese version of the POMS [9] .
Comparison between Male and Female
To investigate difference between male and female students, correlations between POMS and WHOQOL-26 scores for all students (n = 40) were divided into two groups (males (n = 20) and females (n = 20)). And then, those correlations were analyzed separately.
Analysis of Adaptive State
Spearman's rank method was used to investigate correlations between POMS and WHOQOL-26 scores using IBM SPSS Statistics for Windows, version 20.0 (Armonk, NY: IBM Corp.). The null hypothesis was "Students with poor QOL do not have undesirable mood states." Statistical significance was defined as p < 0.05 and p < 0.01.
Gender Differences in the Association between Mood State and Quality of Life
The above-mentioned correlations (Figure 1) were examined by gender. The POMS mood state of tension-anxiety was significantly correlated only with the WHOQOL-26 social relationships domain in males (r = −0.578) (Figure 2) , but was significantly correlated with three WHOQOL-26 domains (physical health, psychological health, and social relationships) in females: r = −0.826, −0.734, and −0.666, respectively) (Figure 3) . The POMS mood state of anger-hostility was significantly correlated with only the WHOQOL-26 domain of environmental health in males (r = −0.495) (Figure 2) , but was significantly correlated with the WHOQOL-26 domains of physical health and psychological health in females (r = −0.644, −0.627, respectively) (Figure 3) .
Therefore, the results indicated that mood state correlated with the QOL domains of social relationships and environmental health for males (Figure 2) . In contrast, mood state correlated with the QOL domains of physical health and psychological health for females (Figure 3) . Thus, the relationship between mood state and QOL showed a gender difference.
Discussion
Our results rejected the null hypothesis, "Students with poor QOL do not have undesirable mood states", and supported the alternative hypothesis: "Students with poor QOL have undesirable mood states". In fact, there was a significant correlation between POMS and WHOQOL-26 scores.
Moreover, the results indicated a gender difference. Many students suffer from mood disorders and visit the Health Administration Center, which helps students to lead mentally and physically healthy lives on campus. For example, several female students have presented with premenstrual dysphoric disorder (PMDD). Therefore, the physical as well as the psychological health of females needs to be considered, as indicated by the present findings. In contrast, mood states in male students were correlated more with social relationships and environmental health.
Earlier reports by the American psychiatrist Walters [10] , and by Kasahara in Japan [11] , identified the existence of an increasing number of apathetic students, who withdrew from both academic activities and from society in general. However, the Lehman Brothers crash that triggered the 2008 financial crisis changed the way that students think; students today are more vividly aware of the importance of finding employment.
About 80% of male and female graduates find permanent employment. Male graduates maintain this status from their 20s to their 50s [12] . However, 10% of female graduates give up their careers in their 30s and less than 60% of them retain full-time employment in their 40s. It may be considered that they are more likely to give up their careers to raise children.
These facts may help to explain the gender differences in our results. It is possible that female students are not able to be as career-minded as male students. In other words, it may be that male students become aware of today's aggressively competitive society earlier than female students.
Our study has several limitations. First, we had a limited number of participants; therefore, further research (e.g., larger-scale studies) is required to support these findings. Second, our participants were aged about 20 years old, so more work on older participants is needed. During four year campus life, student may change in their personality and career choice before going out into the world. Therefore, the same investigation is necessary in senior university students and these correlations are needed to be compared with our results of younger students. These would be valuable factors to assess in any future study.
Conclusion
We found strong correlations between POMS scores and WHOQOL-26 scores for the three main QOL domains of physical health, psychological health, and social relationships. For female students, the association with mood state was strongest for physical health. For male students, the association with mood state was strongest for social relationships. Therefore, the findings indicated that gender-specific health provision was important to maintain positive and stable mood states in students.
